Stem cells accumulate on a decellularized arterial xenograft in vivo.
Surgical interest in complete arterial revascularization is expanding, but some patients lack suitable conduits for this goal. The field of stem cell biology is rapidly expanding and, together with the concepts of tissue engineering, offers the promise of growing autologous grafts in the laboratory. We aim to develop a model using human arteries as vascular grafts in a murine model and to assess the cellular accumulation on these grafts. Human arterial samples were collected and decellularized using an ionic detergent. These vessel scaffolds were then used as grafts in an in vivo mouse model, and the cellular accumulation on them was examined histologically and by cell culture with assessment of their physiologic properties. Left internal mammary artery branches were fully decellularized and successfully implanted into a murine model. Grafts were repopulated by cells expressing stem cell markers cluster of differentiation 34 and stage-specific embryonic antigen, and subsequently expressed markers of mature endothelial and smooth muscle cells (cluster of differentiation 31, calponin, and myosin heavy chain). The migratory capacity of the cultured cells was significantly higher than that of mouse smooth muscle cells (p < 0.001). We describe the successful use of human arteries in a murine graft model, allowing the study of repopulation. Decellularized grafts are repopulated by cells expressing stem cell markers and subsequently express smooth muscle and endothelial cell markers. This model has the potential to be used for further development of laboratory-grown vascular grafts.